A total of 371 (97%) of 382 strains of Enterobacteriaceae representing 26 species were identified cheaply, accurately, and rapidly by using a test system based upon standard 96-well microdilution plates and the API 20E profile data.
well. Of the 20 API tests, gelatinase was the only one not readily adapted, and these tests were therefore made in conventional petri dishes by spotting four or more strains per plate of gelatin agar. The remaining 19 tests and one amino acid decarboxylase control (see Table 1 ) were accommodated in 20 microdilution wells in the order shown in Table 1 . By using only well rows A, C, E, and G to avoid overcrowding, four complete test series were accommodated in two plates. Of the tests, 17 were based on semisolid media (Table 1) with agar concentrations ca. 75% of normal gel strength, e.g., 0.9% instead of 1.2% (wt/vol). This allowed these 17 tests to be dispensed, sterility tested by ovemight incubation at 37°C, and stored at 4°C in plastic bags without spillage. The two liquid media tests, tryptophan deaminase (TDA) and Voges-Proskauer/Acetoin (VP/ACE) ( (22) , modified to 0.5% (wt/vol) tryptophan in saline and tested with one drop each of 10% (wt/vol) ferric chloride and 1 M hydrochloric acid. The indole test (IND) was with 0.5% (wt/vol) tryptophan in peptone meat extract agar (see below); inoculated indole wells were sealed with white permeable adhesive tape (Leukopor; Biersdorf AG, Hamburg, Germany) ca. 1 cm wide and tested for indole by touching a swab stick wetted with Kovacs reagent (6) onto the tape over each well. VP/ACE, using glucose phosphate peptone water (6), was tested with one drop of each of Barritt's (3) reagents per well; development of a pink or red color within 10 min was considered a positive reaction. Acid production from carbohydrates (except amygdalin, see below) was tested by using filter-sterilized carbohydrate solution to give a 1% (wt/vol) final concentration when added to molten peptone meat extract agar (containing, per liter: peptone, 10 g; Lab Lemco, Oxoid L30, 3 g; sodium chloride, 5 g; and agar, 9 g) at pH 7.4 with 0.006% (wt/vol) bromocresol purple as indicator. Acid from amygdalin (AMY) was tested in the basal medium of Hugh and Leifson (12) Interpretation of results. The 20 characters for each strain were recorded and translated into a numerical code for genus and species identification by using the API coder and profile index (1). Statistical tests. Chi-square and t tests were used to determine whether significant differences occurred between microdilution and API results (11) .
RESULTS
Of the 382 strains tested, the microdilution system correctly identified 98% to genus level and 97% to species level ( Table 4 . A total of 184 microdilution reactions (2.5% of 7,258) were different from those obtained with the API system. The highest rates of error (6%) occurred in the CIT, ADH, and AMY tests. Statistical analyses supported the null hypothesis, i.e., no significant difference between microdilution and API results or in the ability of the two systems to identify Enterobacteriaceae.
DISCUSSION
The microdilution system described here reproduced the API 20E species diagnosis in 97% of the strains tested. When retested, four strains (59, 101, 168, and 340) gave positive mannitol reactions and were readily identified as Klebsiella pneumoniae. Although several tests showed 5% or more differences in the results of the two systems (Table 4) , the diagnosis was not necessarily different. For example, 24 of the 25 falsepositive ADH reactions (Table 4) were given by E. coli strains. The microdilution ADH test appeared more sensitive than the API test. Similarly, the microdilution CIT test was more sensitive than the API counterpart. Differences in the melibiose tests probably arose because we used the D-isomer, whereas the API method uses the L-isomer (2); this was not known to us when the work began. The amount of acid produced from glucose after the primary hydrolysis of Analysis of the two systems used here for time and material cost showed that it took ca. 40 min to prepare, inoculate, and read four strains by the microdilution method (using sterile plates, premelted media, and the simple inoculum preparation procedure described under Materials and Methods), compared with ca. 20 min to handle four strains by the API method, ignoring incubation times. The materials cost ca. $1.50 and $8.00, respectively.
